Introduction
Wedgwood (1955) emphasized the difficulty of diagnosing infective endocarditis in the elderly.
Elderly bacteraemic patients often present with illdefined symptoms and frequently have normal or subnormal temperatures.
Over the 6 months from September 1979 until February 1980, 91 pairs of blood cultures were taken (182 bottles). Twenty-five bottles grew an organism, and a positive culture was felt to be clinically significant in 22 cases (12%). The preponderance of Gram-negative organisms in these cultures prompted the authors to review the records of their patients with bacteraemia during the years 1974 until 1980. The distinction between bacteraemia and septicaemia is difficult and perhaps artificial in elderly patients. All the patients were symptomatic and they have been termed septicaemic.
Patients and methods
The Middlesex Hospital provides a geriatric admission service for acute problems in the elderly. Most (Table 6 ).
Gram-negative infection Twenty-six patients had a Gram-negative infection (Table 1) . Rigors and abdominal pain were more common in jaundiced than in non-jaundiced patients (Table 3) . Eight patients were noted to have indwelling catheters.
Two patients were apyrexial and one other was frankly hypothermic (280C). Six were clinically shocked and 2 of these subsequently died. In 4 patients the white cell count was normal. A raised (Table 6 ).
Antibiotic therapy
Except for patients with suspected endocarditis, all patients were treated while blood culture results were awaited. The choice of antibiotic was governed by the clinical presentation. Where Gram-negative infection was suspected, as in cholangitis or urinary tract infection, ampicillin was the commonest antibiotic used, frequently in combination with gentamicin or metronidazole. Gentamicin dosage was controlled by serum levels. Corticosteroids were used in one shocked patient, who recovered.
Discussion
The incidence of bacteraemia is rising in hospital practice (Altemeier, Todd and Inge, 1967) and is owing in part to the increasing contribution from the geriatric population. More blood cultures are now performed because of increased awareness, and this partly accounts for increasing diagnosis (Crowley, 1970) . Gram-negative bacteraemia is now more common and Escherichia coli is the predominant offending organism (Geddes, 1978) . In this series, two-thirds of cases were due to Gramnegative organisms.
Disease in the elderly commonly presents nonspecifically, and bacteraemia is no exception to this rule. Altogether 22 of the 39 patients presented with confusion or drowsiness. Although the clinical presentation may not distinguish between Grampositive and Gram-negative infection (Winslow et al., 1973) , in this series rigors and jaundice were more common in Gram-negative infection and the source of infection was more obvious in patients with Gram-positive bacteraemia (Table 2) .
Abnormalities of liver function were common and present in 18 cases (4 Gram-positive, 14 Gramnegative), although a raised serum alkaline phosphatase was not always proved to be of hepatic origin.
Elevation of serum transaminase concentration is thought to be the rule in septicaemia (Geddes, 1978) but was found in only 7 cases. The serum bilirubin concentration was raised in 9 patients, 7 ofwhom had Gram-negative infections. Common bile duct stones were subsequently demonstrated in 5 of these 7 cases and suspected in one other. Although a selective defect in excretion of conjugated bilirubin has been described in severe infection (Miller et al., 1976) it is believed that the presence of jaundice with Gramnegative septicaemia necessitates exclusion of biliary stones even when clinical features of cholangitis are lacking. Gall stones occur in about 30°/ of the over-70 age group (Bateson and Bouchier, 1975) , and although frequently 'silent' in the elderly (Sato and Matsushiro, 1974) they may present suddenly with septicaemic shock (Faber et al., 1978) . Grey scale ultrasonography readily demonstrates intrahepatic duct dilatation and accurately detects calculi in the gall bladder. Stones in the bile duct, however, are more difficult to see and may cause jaundice without biliary dilatation (Vallon, Lees and Cotton, 1979) . Endoscopic cholangiography is accurate, and non-operative removal of bile duct stones by duodenoscopic sphincterotomy is a major advance in elderly and high risk patients (Cotton, 1980) . Significant underlying disease may be present in 950 of cases of Gram-negative bacteraemia (McHenry, Martin and Wellman, 1962) and multiple pathology was common amongst most of the present patients. Increasing surgery and instrumentation contribute to infection. The urinary tract may be tie source of Gram-negative bacteraemia in over 50Y/ of patients (Altemeier et al., 1967) . In this series, the urinary tract was the proved source of infection in 11 cases (10 with Gram-negative infection) and the suspected source in 6 others. Eight of the patients with Gram-negative bacteraemia had indwelling catheters at presentation. In 2 cases, catheters had been inserted in the 24 hr before illness and in a third patient 6 days earlier.
Blood cultures both confirm a diagnosis of bacteraemia and provide a rational basis for antibiotic therapy. In many cases the results of blood culture led to changes in antibiotic treatment, but this influence was difficult to assess retrospectively. In 3 patients a positive blood culture confirmed a diagnosis of suspected endocarditis. Blood cultures are of value in the management of pneumonia since sputum, even when available, may not accurately reflect the pathogenic organism growing in the lung (Barrett-Connor, 1971 (Altemeier et al., 1967) and may reach 90% in the presence of shock (Winslow et al., 1973 ).
There were 6 deaths in the patients in this study (mortality 15°/) but mortality rose to 33Y% in those patients who were shocked (23%). Catecholamines (Tinker, 1979) have been used in treating septicaemia comp]licated by shock, but the value of steroids is based on uncontrolled haemodynamic studies (Schumer, 1976) . The outcome of septicaemia in this series was related to the general health of the patient and to the presence of underlying disease. All 6 patients who died had serious illness (Table 6) . Two patients who were found to be hypothermic on admission both died.
